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CyAir
« Eight recommendations made
« Best Practices guidance developed (#1)

Recommendations

1.

2.
3.

4,

N o O

Develop Best Practices guidance
Perform outreach and education
Create a cyberinfrastructure (ClI)
of core air quality (AQ) systems
Add CI to EPA contracts, grants,
and procurements

Maintain a CyAir resource website
Provide Cl-building tools & resources
Designate a community
organizer/liaison

Develop a simple governance
structure

1 |Best Practices

Data format standards

Naming conventions

Web services

Metadata

Data publication and discovery

-
Where possible, CyAir guidance and
principles were applied in AirNow
development projects.
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Examples of Projects

1. Data sync web service: AirNow = AQS
2. AirNow API

3. AirNow-Tech Navigator
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Description

What's New in Version 1.1

IPhone Screenshots
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Description
A RESTful web service for retrieving AirNow data

Features

* Returns data within a specified geographic area (takes
bounding box coordinates)

* Uses AQS naming conventions
* Able to limit returns to new or modified data only, for data
synchronization purposes

e Returns data in the well-documented AQCSV format

Example of a URL

http://aqcsv.airnowgateway.org/AQCSVWebService/AQCSV.svc/queryRawData?key=3DE784D3-D699F-E511 -

AE73B358F8FED6F4&param=44201&dur=1&m=c&bdate=201307270000&edate=201307280000&
cbdate=201307270000&cedate=201307280000&timeStd=UTC&minlat=38.54& maxlat=38.62&
minlon=-121.5&maxlon=-121.3



http://aqcsv.airnowgateway.org/AQCSVWebService/queryRawData?key=3DE784D3-D699F-E511-AE73B358F8FED6F4
http://aqcsv.airnowgateway.org/AQCSVWebService/queryRawData?key=3DE784D3-D699F-E511-AE73B358F8FED6F4
http://aqcsv.airnowgateway.org/AQCSVWebService/queryRawData?key=3DE784D3-D699F-E511-AE73B358F8FED6F4
http://aqcsv.airnowgateway.org/AQCSVWebService/queryRawData?key=3DE784D3-D699F-E511-AE73B358F8FED6F4
http://aqcsv.airnowgateway.org/AQCSVWebService/queryRawData?key=3DE784D3-D699F-E511-AE73B358F8FED6F4
http://aqcsv.airnowgateway.org/AQCSVWebService/queryRawData?key=3DE784D3-D699F-E511-AE73B358F8FED6F4
http://aqcsv.airnowgateway.org/AQCSVWebService/queryRawData?key=3DE784D3-D699F-E511-AE73B358F8FED6F4
http://aqcsv.airnowgateway.org/AQCSVWebService/queryRawData?key=3DE784D3-D699F-E511-AE73B358F8FED6F4
http://localhost:8084/WebServices-1.0-SNAPSHOT/aqcsv/queryRawData?API_KEY=3DE784D3-D56F-E511-AE73B358F8FED6F4&param=44201&dur=10&m=c&bdate=201302270000&edate=201302280000&timeStd=UTC&minlat=38.54&maxlat=38.62&minlon=-121.5&maxlon=-121.3
http://localhost:8084/WebServices-1.0-SNAPSHOT/aqcsv/queryRawData?API_KEY=3DE784D3-D56F-E511-AE73B358F8FED6F4&param=44201&dur=10&m=c&bdate=201302270000&edate=201302280000&timeStd=UTC&minlat=38.54&maxlat=38.62&minlon=-121.5&maxlon=-121.3
http://localhost:8084/WebServices-1.0-SNAPSHOT/aqcsv/queryRawData?API_KEY=3DE784D3-D56F-E511-AE73B358F8FED6F4&param=44201&dur=10&m=c&bdate=201302270000&edate=201302280000&timeStd=UTC&minlat=38.54&maxlat=38.62&minlon=-121.5&maxlon=-121.3
http://localhost:8084/WebServices-1.0-SNAPSHOT/aqcsv/queryRawData?API_KEY=3DE784D3-D56F-E511-AE73B358F8FED6F4&param=44201&dur=10&m=c&bdate=201302270000&edate=201302280000&timeStd=UTC&minlat=38.54&maxlat=38.62&minlon=-121.5&maxlon=-121.3
http://localhost:8084/WebServices-1.0-SNAPSHOT/aqcsv/queryRawData?API_KEY=3DE784D3-D56F-E511-AE73B358F8FED6F4&param=44201&dur=10&m=c&bdate=201302270000&edate=201302280000&timeStd=UTC&minlat=38.54&maxlat=38.62&minlon=-121.5&maxlon=-121.3
http://localhost:8084/WebServices-1.0-SNAPSHOT/aqcsv/queryRawData?API_KEY=3DE784D3-D56F-E511-AE73B358F8FED6F4&param=44201&dur=10&m=c&bdate=201302270000&edate=201302280000&timeStd=UTC&minlat=38.54&maxlat=38.62&minlon=-121.5&maxlon=-121.3
http://localhost:8084/WebServices-1.0-SNAPSHOT/aqcsv/queryRawData?API_KEY=3DE784D3-D56F-E511-AE73B358F8FED6F4&param=44201&dur=10&m=c&bdate=201302270000&edate=201302280000&timeStd=UTC&minlat=38.54&maxlat=38.62&minlon=-121.5&maxlon=-121.3
http://localhost:8084/WebServices-1.0-SNAPSHOT/aqcsv/queryRawData?API_KEY=3DE784D3-D56F-E511-AE73B358F8FED6F4&param=44201&dur=10&m=c&bdate=201302270000&edate=201302280000&timeStd=UTC&minlat=38.54&maxlat=38.62&minlon=-121.5&maxlon=-121.3
http://localhost:8084/WebServices-1.0-SNAPSHOT/aqcsv/queryRawData?API_KEY=3DE784D3-D56F-E511-AE73B358F8FED6F4&param=44201&dur=10&m=c&bdate=201302270000&edate=201302280000&timeStd=UTC&minlat=38.54&maxlat=38.62&minlon=-121.5&maxlon=-121.3
http://localhost:8084/WebServices-1.0-SNAPSHOT/aqcsv/queryRawData?API_KEY=3DE784D3-D56F-E511-AE73B358F8FED6F4&param=44201&dur=10&m=c&bdate=201302270000&edate=201302280000&timeStd=UTC&minlat=38.54&maxlat=38.62&minlon=-121.5&maxlon=-121.3
http://localhost:8084/WebServices-1.0-SNAPSHOT/aqcsv/queryRawData?API_KEY=3DE784D3-D56F-E511-AE73B358F8FED6F4&param=44201&dur=10&m=c&bdate=201302270000&edate=201302280000&timeStd=UTC&minlat=38.54&maxlat=38.62&minlon=-121.5&maxlon=-121.3
http://localhost:8084/WebServices-1.0-SNAPSHOT/aqcsv/queryRawData?API_KEY=3DE784D3-D56F-E511-AE73B358F8FED6F4&param=44201&dur=10&m=c&bdate=201302270000&edate=201302280000&timeStd=UTC&minlat=38.54&maxlat=38.62&minlon=-121.5&maxlon=-121.3
http://localhost:8084/WebServices-1.0-SNAPSHOT/aqcsv/queryRawData?API_KEY=3DE784D3-D56F-E511-AE73B358F8FED6F4&param=44201&dur=10&m=c&bdate=201302270000&edate=201302280000&timeStd=UTC&minlat=38.54&maxlat=38.62&minlon=-121.5&maxlon=-121.3
http://localhost:8084/WebServices-1.0-SNAPSHOT/aqcsv/queryRawData?API_KEY=3DE784D3-D56F-E511-AE73B358F8FED6F4&param=44201&dur=10&m=c&bdate=201302270000&edate=201302280000&timeStd=UTC&minlat=38.54&maxlat=38.62&minlon=-121.5&maxlon=-121.3
http://localhost:8084/WebServices-1.0-SNAPSHOT/aqcsv/queryRawData?API_KEY=3DE784D3-D56F-E511-AE73B358F8FED6F4&param=44201&dur=10&m=c&bdate=201302270000&edate=201302280000&timeStd=UTC&minlat=38.54&maxlat=38.62&minlon=-121.5&maxlon=-121.3
http://localhost:8084/WebServices-1.0-SNAPSHOT/aqcsv/queryRawData?API_KEY=3DE784D3-D56F-E511-AE73B358F8FED6F4&param=44201&dur=10&m=c&bdate=201302270000&edate=201302280000&timeStd=UTC&minlat=38.54&maxlat=38.62&minlon=-121.5&maxlon=-121.3
http://localhost:8084/WebServices-1.0-SNAPSHOT/aqcsv/queryRawData?API_KEY=3DE784D3-D56F-E511-AE73B358F8FED6F4&param=44201&dur=10&m=c&bdate=201302270000&edate=201302280000&timeStd=UTC&minlat=38.54&maxlat=38.62&minlon=-121.5&maxlon=-121.3
http://localhost:8084/WebServices-1.0-SNAPSHOT/aqcsv/queryRawData?API_KEY=3DE784D3-D56F-E511-AE73B358F8FED6F4&param=44201&dur=10&m=c&bdate=201302270000&edate=201302280000&timeStd=UTC&minlat=38.54&maxlat=38.62&minlon=-121.5&maxlon=-121.3
http://localhost:8084/WebServices-1.0-SNAPSHOT/aqcsv/queryRawData?API_KEY=3DE784D3-D56F-E511-AE73B358F8FED6F4&param=44201&dur=10&m=c&bdate=201302270000&edate=201302280000&timeStd=UTC&minlat=38.54&maxlat=38.62&minlon=-121.5&maxlon=-121.3
http://localhost:8084/WebServices-1.0-SNAPSHOT/aqcsv/queryRawData?API_KEY=3DE784D3-D56F-E511-AE73B358F8FED6F4&param=44201&dur=10&m=c&bdate=201302270000&edate=201302280000&timeStd=UTC&minlat=38.54&maxlat=38.62&minlon=-121.5&maxlon=-121.3
http://localhost:8084/WebServices-1.0-SNAPSHOT/aqcsv/queryRawData?API_KEY=3DE784D3-D56F-E511-AE73B358F8FED6F4&param=44201&dur=10&m=c&bdate=201302270000&edate=201302280000&timeStd=UTC&minlat=38.54&maxlat=38.62&minlon=-121.5&maxlon=-121.3
http://localhost:8084/WebServices-1.0-SNAPSHOT/aqcsv/queryRawData?API_KEY=3DE784D3-D56F-E511-AE73B358F8FED6F4&param=44201&dur=10&m=c&bdate=201302270000&edate=201302280000&timeStd=UTC&minlat=38.54&maxlat=38.62&minlon=-121.5&maxlon=-121.3

Description — AirNowAPl.org

A central portal providing access to web services, RSS feeds, and
file products, giving developers the tools needed to integrate
air quality data into software applications (e.g., websites, mobile

apps).
Features

Current Observation By Latitude and Longitude

1 Lotitwde: [37.7813 o ;
« Key web services requested by users, Longtuce: 1224725 -
including =il N
— Forecasts and observations by zip code or lat/lon;
— Historical peak values by zip code or lat/lon;
—  KML web services
. A query tool makes it possible forusers 7
to assemble and run web service T T —

988E DSSF ESll ASSIGC

requests, helping developers to
quickly grasp the proper format of
the API's REST-type requests | TETE——— T pringr

Fran:sc \"StateCode™:"CA","Latitude":37.75," L g d 12243? ame Nm 03", AQI 17,

Run

“Cat ng(Nmb *:1,"Name" C 0d"}},{"DateObs: rvd "2013-11-15

.
a n d to VI eW O u t p u ts‘ Fr:nms?ob. SNa gCi;eE CA]T [: lzude :BP;;S.RL:ngl ug::—1225,4n3. "ParameterName":"PM2.5","AQI":

37,"Category”:{"Number™:1,"Name":"Good"}}]



Features (continued):

« Documentation provides =
developers with quick answers, ===
including o [Saimi e
1) inputs for each web service =
with a description, the
required format, and examples;, = o LTI
2) outputs returned by the
web service with descriptions

Format of the payload fle returned

Of ea C h fi e | d . Oaressue Date !he forecast was issued ‘[‘h—’:‘; 2012-02-01

3) Frequently Asked Questions;

4) an Air Quality 101 page with e

information about the data. e monnmss



Features (continued): & Fe -
 KML Contour web services : r
(currently in beta release) T A
return gridded outputs of
PM, ., ozone, or combined I
AQI values. The web service  §
returns data contours for a Fr— e

user-selected geographic area.

« Operations and performance
features include rate limiting,
caching, and activity logging.




Next Steps

Based on user response and requests, additions may include a
web service that returns AQI and concentration values in a
variety of formats (e.g., KML, CSV, JSON, XML) for a user-

specified geographic area, parameter, and date/time range.

Monitoring sites (click site dot for more info)
M Satellite |
A International - 3 “
< S V e
v irginia
Pollutant AQl | ;
55 o § 2
\/ " PM2.5 g
Bemid)i N 38
Grand
Rapid
4 § L
ﬁ)ll :»
: @ |
s BraiQrd Hﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂ Hmﬂ | 4

Minnesiota
Map data

PM2.5

Date/Time



Additional

The community Web Coverage Service (WCS) is an OGC
standards-compliant (WCS version 1.1.2), geospatial web
service. The WCS is an open source, community-supported
project.

1 Time Sequence -
Start.
- %
2013-12-31 521 [+][-0000 [¢] UTC o_Fresnio
End (optional)

An instance of the WCS was - oin

customized for AirNow to include | oo o

- user authentication and e bt

« data retrieval via database stored
procedures. s oo

Note: The WCS was deployed to a staging Sl

server, but has not yet been integrated
into the production APL




Description

AirNow-Tech Navigator is a GIS viewer built into the AirNow-
Tech website. With Navigator, users can view air quality and
meteorological data within the AirNow system.

e 006 AirNow-Tech Navigator :
ea u res 4 > | IO 2|+ | O wwwairnowtech.org ¢ (s]

(0 B pixu 1X 500px flickr Workspace Cootrof Center Apple Secure Access SSLVPN  ICloud  News ~ »

[+

avigator
> —s 5
LEC R Sites | Loyers | My Maps »>
o)
\

Parametor [v]
Namo
03-44201

« Dynamic map — pan, zoom, change base
layers; save map configurations for
re-use

« Select and view point data (color-coded),
show or hide concentration labels

« View meteorological data, including
wind barbs

« View HMS fire locations and smoke
plumes

« Run HYSPLIT trajectories
« View wind/pollution roses
« Overlay satellite data layers

Display
V/ Paramater ¥/¥60e Concentrazans
¥ Wind Barts

HMS Fire  HMS Smoke

Legond [v]
2014 s opb)

e00000¢

rereer:
HUTTI RS




Architecture
« Viewer developed using

N6 AirNow-Tech Navigator
> 2]+ O wwwaimowtech.org < der J1 O
00 ER Phu 1X SOOpx  Flickr Mwmmau«mmm SSSLVPN iCloud  News ™

Openlayers and Java

Web mapping services (WMS)
developed for retrieving and
displaying AirNow data
Integration of satellite data

layers using remote web | o B
map tile services (WMTS) <ai j‘s..ﬂ
from the NASA LANCE Rim Fire

system (MODIS True Color  8/23/2013 =
and AOD, GOES visible and
infrared)




Progress Toward CyAir

Use of standard naming conventions (AirNow->AQS web service)

— AQS naming conventions
— Known AQCSV data format

Use of standardized/commonly used approaches
— WMS for Navigator data layers
— Community WCS (not yet in production)

Incorporation of existing web services
— Integration of NASA LANCE WMTS

Published documentation and helpful tools

Planning for operations and performance
— Rate limiting
— Activity logging tools




Questions?

Contacts:

Steven Ludewig Phil Dickerson John White

Sonoma Technology, Inc. U.S. EPA U.S. EPA
steve@sonomatech.com Dickerson.Phil@epa.gov White.John@epa.gov



